This chapter addresses the shortcomings that emerge in global climate models attributable to the interactions between resolved and parametized unresolved cloud-related processes (convection, turbulence, clouds and radiation). It also discusses alternative modeling techniques to study perturbed clouds, which include the numerical weather prediction model, large eddy simulation models, cloud-resolving models, and super-parameterized single column models.
This chapter explores the representation of aerosols and cloud microphysical processes in global-scale chemical transport models and global climate models. It also discusses cloud feedbacks in climate models, and their influence on climate sensitivity. This chapter addresses the shortcomings that emerge in global climate models attributable to the interactions between resolved and parametized unresolved cloud-related processes (convection, turbulence, clouds and radiation). It also discusses alternative modeling techniques to study perturbed clouds, which include the numerical weather prediction model, large eddy simulation models, cloud-resolving models, and super-parameterized single column models. This chapter discusses the importance of water for life on earth and how life itself affects the global hydrologic cycle and, consequently, the climate of the planet. A global climate model is utilized here to examine how the presence of vegetation can affect the hydrologic cycle in a particular region. A control for the present climate is compared with a model experiment in which the Sahara Desert is replaced by vegetation in the form of trees and shrubs common to the Sahel region. A second model experiment is designed to identify the separate roles of two different effects of vegetation: the modified albedo and the presence of roots that can extract moisture from deeper soil layers. The results show that the presence of vegetation leads to increases in precipitation and soil moisture in the western Sahara. In the eastern Sahara, the changes are less clear. This chapter investigates variations in cloudiness and changes in the Earth's radiation budget (ERB), including their connection with other parameters of the climate system. Anthropogenic aerosol emissions cause a perturbation to the physical and radiative properties of clouds. The chapter examines the radiative impacts of anthropogenic aerosol emissions on cloudiness, and also indicates the importance of small cloud and ERB changes and the difficulties encountered in measuring them. Cloud simulation and climate sensitivity observed in global climate models are discussed as well.
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